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(57) ABSTRACT

A concentrated power-distribution member for a concen-
trated winding motor including a ring-shaped busbar and a
coil connection terminal formed in one-piece with the bus-
bar to hold a coil winding end positioned in an inner side of
the busbar. The coil connection terminal has an erected
portion extending from the busbar in parallel with the center
axis of the busbar and a pair of arms extending from the
leading end of the erected portion toward a center axis. A
pair of arms is constructed by a pair of wing portions that
extend to both sides of the erected portion and are bent
toward the center axis along a bending line parallel to the
center axis. A coil end holding portion is provided in leading
ends of the pair of arms. According to this construction, a
dimension of the concentrated power-distribution member is
reduced.

5 Claims, 8 Drawing Sheets
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1
CONCENTRATED POWER-DISTRIBUTION
MEMBER FOR CONCENTRATED WINDING
MOTOR

TECHNICAL FIELD

The present invention relates to a concentrated power-
distribution member for a concentrated winding motor.

BACKGROUND ART

An end of the coil wound around a stator coil of a
concentrated winding motor is connected to, for example, a
ring-shaped busbar held in a holding member positioned
along an outer circumference of the stator.

JP 2010-141953 A, published by the Japan Patent Office,
proposes a concentrated power-distribution member com-
prising a busbar and a coil connection terminal for connect-
ing coil ends.

The coil connection terminal comprises an erected portion
erected from the busbar along a rotation axis direction of the
motor, a horizontal portion that is bent by 90° from a leading
end of the erected portion and extends toward the rotation
axis of the motor, and a vertical portion bent by 90° from the
leading end of the horizontal portion and erected in parallel
with the rotation axis of the motor. A holding portion is
formed in a leading end of the vertical portion to form a
U-shape as seen along the rotation axis of the motor. The end
of the stator coil is held within the U-shape.

The busbar and the coil connection terminal are formed
by cutting a single band-shaped member. The coil connec-
tion terminal is bent by 90° at each of the interfaces between
the erected portion and the horizontal portion and between
the horizontal portion and the vertical portion. The holding
portion is formed in a U-shaped cross section by bending, by
90°, each of a pair of wing portions extending to both sides
from the vertical portion in a T-shape toward the center of
the motor along a bending line parallel to the rotation axis
of the motor.

SUMMARY OF INVENTION

In the concentrated power-distribution member according
to the prior art, three bending portions are provided in the
coil connection terminal. As a result, a dimension of the
concentrated  power-distribution member inevitably
increases in the direction of the rotation axis. As the dimen-
sion of the concentrated power-distribution member
increases, a dimension of the electric motor inevitably
increases.

It is therefore an object of this invention to reduce a
dimension of a concentrated power-distribution member
used in a concentrated winding motor in a direction of a
rotation axis the motor.

In order to achieve the above object, this invention
provides a concentrated power-distribution member for a
concentrated winding motor, comprising a ring-shaped bus-
bar having a center axis and a coil connection terminal
formed in one-piece with the busbar to hold a coil winding
end positioned in an inner side of the busbar.

The coil connection terminal comprises an erected portion
that has a leading end and extends from the busbar in parallel
with the center axis, a pair of arms extending from the
leading end toward the center axis, and a coil end holding
portion provided in leading ends of the pair of arms. The pair
of arms is constructed by a pair of wing portions that extend
from the leading end of the erected portion to both sides of
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a tangential direction of the busbar and are bent toward the
center axis along a bending line parallel to the center axis.

The details as well as other features and advantages of this
invention are set forth in the remainder of the specification
and are shown in the accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a perspective view of essential parts of a stator
power-distributing portion of an electric motor including a
concentrated power-distribution member according to an
embodiment of this invention;

FIG. 2 is a perspective view of the concentrated power-
distribution member;

FIG. 3 is a cross-sectional view of the concentrated
power-distribution member, taken along a line of FIG. 1;

FIG. 4 is an enlarged perspective view of essential parts
of the concentrated power-distribution member;

FIG. 5 is a plan view of the concentrated power-distri-
bution member before bending;

FIG. 6 is a perspective view of essential parts of the
concentrated power-distribution member according to
another embodiment of this invention;

FIG. 7 is a perspective view of essential parts of the
concentrated power-distribution member according to the
another embodiment of this invention as seen from another
direction; and

FIG. 8 is a plan view of the concentrated power-distri-
bution member before bending according to the another
embodiment of this disclosure.

DESCRIPTION OF EMBODIMENTS

Referring to FIG. 1 of the drawings, a concentrated
power-distribution member according to an embodiment of
this disclosure is applied to a power-distributing portion 1 of
a stator of a three-phase alternating current concentrated
winding motor.

The stator is provided with a plurality of stator coils in an
inner side of the power-distributing portion 1 in the figure.
The power-distributing portion 1 is provided with a plurality
of sets of coil connection terminals 3 as many as the number
obtained by dividing a total number of the stator coils by
three, which is the number of phases of the alternating
current. Each set of the coil connection terminals 3 com-
prises a total of four coil connection terminals 3 including
three coil connection terminals 3 connected to one ends of
U-phase, V-phase, and W-phase coils, and a single neutral-
phase coil connection terminal 3 connected to the another
ends of the U-phase, V-phase, and W-phase coils.

The coil connection terminals 3 for each phase are con-
nected to a common busbar 6. The busbar 6 is a ring-shaped
member. Four busbars 6 for a U-phase, a V-phase, a
W-phase, and a neutral phase are held in annular grooves of
a cylindrical holding member 2 formed of an insulating
material in a state where the busbars 6 are insulated with
each other.

The U-phase, V-phase, and W-phase busbars 6 are con-
nected to corresponding feed lines of each phase via busbar
power electric terminals 5 fixed to the holding member 2.

The power-distributing portion 1 is fixed to a motor casing
using bolts inserted through installation bosses 4.

Referring to FIG. 2, the busbars 6 of each phase have a
partially cut ring shape. Each busbar 6 is provided with a
single busbar power electric terminal 5 and a plurality of coil
connection terminals 3 arranged with a constant angular
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interval. The busbar power electric terminal 5 is provided
with a bolt hole 7 for locking the busbar 6 to the holding
member 2.

Referring to FIG. 3, the coil connection terminal 3 is
formed in one-piece with the busbar 6. FIG. 3 shows a case
where the coil connection terminal 3 is formed in one-piece
with the busbar 6 for the V-phase. The busbars 6 of each
phase are fitted to the annular grooves formed in the holding
member 2 concentrically with respect to a center axis. The
center axis of the busbar 6 corresponds to a rotation axis of
the motor. Gaps between the busbars 6 of each phase are
insulated by a partitioning wall 8 that defines the annular
groove. In addition, the busbar 6 is fixed to the inside of the
annular grove by an insulating resin material 9 filled in the
holding member 2. A vertical direction in the figure refers to
a direction of the center axis of the busbar 6.

Referring to FIG. 4, each of the coil connection terminals
3 comprises an erected portion 11 extending from the busbar
6 in parallel with the center axis and a pair of arms 12
extending toward the center axis from the erected portion 11.
The pair of arms 12 comprises a base portion 12A, a narrow
portion 12B, and a holding portion 12C.

The pair of arms 12 is formed by bending wing-like
members protruding from both sides of the erected portion
11 in tangential directions of the busbar 6, along a bending
line parallel to the center axis of the busbar 6 toward the
center axis. Narrow portions 12B adjoining each other are
formed in the middle of the pair of arms 12. A portion
extending from the erected portion 11 to the narrow portion
12B corresponds to the base portion 12A of the pair of arms
12. In addition, a portion positioned in the leading end side
from the narrow portion 12B of the pair of arms 12 corre-
sponds to the holding portion 12C. The holding portion 12C
comprises forked leading ends 122 and a base end 121
closed by the narrow portion 12B, thereby forming a
U-shape.

Referring to FIG. 5, the coil connection terminal 3 is
formed in one-piece with the busbar 6 together with the
busbar power electric terminal 5 by cutting a band-shaped
member 100 in advance. That is, as illustrated in FIG. 5, the
wing portions 120 that form a pair of arms 12 afterwards and
the erected portion 11 are cut from the busbar 6 in an
approximately T-shape. The busbar power electric terminal
5 is also cut to protrude in the same direction. The busbar 6
thus formed in one-piece with the busbar power electric
terminal 5 and a plurality of coil connection terminals 3 in
advance is curved in a cylindrical shape and is fixed to the
tubular groove of the holding member 2. The busbar power
electric terminal 5 is bent by 90° toward the center axis of
the busbar 6. As a result, the bolt hole 7 overlaps the screw
hole formed in a predetermined position of the holding
member 2, and the busbar 6 is positioned in the holding
member 2 using a bolt installed through the bolt hole 7.

Meanwhile, the coil connection terminal 3 is fabricated in
the shape of FIG. 4 through the following process.

First, the wing portion 120 protruding from both side
surfaces of the erected portion 11 to the side direction in
parallel with the busbar 6 is bent by 90° along the bending
line parallel to the center axis of the busbar 6 curved in a
cylindrical shape. As a result, a pair of arms 12 extending
from the erected portion 11 toward the center axis is formed
in the busbar 6 in the cylindrical shape. The narrow portion
12B is formed by facing a pair of arms 12 to each other and
crimping middle portions of the pair of arms 12 using a tool.
As a result of formation of the narrow portion 12B, the base
portion 12A and the holding portion 12C are formed.
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The concentrated power-distribution member including
the busbar 6, the busbar power electric terminal 5, and a
plurality of coil connection terminals 3 formed in one-piece
in this manner is prepared for each of the U-phase, the
V-phase, and the W-phase and is fixed to the corresponding
annular groove of the holding member 2. In addition, a
concentrated power-distribution member including the bus-
bar 6 and a plurality of coil connection terminals 3 is
prepared for a neutral phase and is fixed to the corresponding
annular groove of the holding member 2.

It is noted that a length of the pair of arms 12 is different
depending on a position of the tubular groove inside the
holding member 2. As the concentrated power-distribution
member is arranged in the annular groove closer to the outer
circumference of the holding member 2, a distance to the
coil becomes long. Therefore, for the concentrated power-
distribution member arranged in the annular groove closer to
the outer circumference of the holding member 2, a length
of the arm 12, specifically, the base portion 12A of the arm
12 is set to be longer.

After the concentrated power-distribution members of
each phase are fixed in this manner, the power-distributing
portion 1 is fixed to the motor casing using bolts inserted
through the installation bosses 4.

A coil winding end is fixed to the holding portion 12C as
follows. Specifically, while the coil end is guided to the inner
side of the fixing portion 12C having the U-shape, electrodes
are connected to both outer sides of the forked leading ends
122, and a voltage is applied thereto. An electric current
flows through the base end 121 of the fixing portion 12C and
generates heat due to an electric resistance of the base end
121. This heat is transferred to the forked leading ends 122
and is used to melt a coat of the coil end. The coil obtained
by removing the coat in this manner is fused to the forked
leading end 122. This process is called “fusing.”

As described above, in the concentrated power-distribu-
tion member according to this invention, a pair of arms 12
are obtained by forming a pair of wing portions 120 extend-
ing to both sides from the erected portion 11 that extends
from the busbar 6 in the direction along the rotation axis of
the motor in advance, and bending the wing portions 120
toward the center axis along the bending line parallel to the
center axis of the busbar 6 curved in a cylindrical shape. In
addition, the coil end holding portion 12C for fixing the coil
end is provided in the leading ends of a pair of arms 12.

According to this construction, there is no portion pro-
truding from the erected portion 11 in the direction of the
center axis in the pair of arms 12. The coil end holding
portion 12C provided in the leading end of the pair of arms
12 also does not protrude farther from the erected portion 11
in the direction along the center axis. As a result, a dimen-
sion of the coil connection terminal 3 in direction of the
rotation axis of the motor is substantially equal to the
dimension of the erected portion 11 in the same direction.
Therefore, it is possible to suppress the dimension of the
concentrated power-distribution member in the direction of
the rotation axis.

As aresult, a preferable effect is obtained in miniaturizing
the concentrated winding motor that uses the concentrated
power-distribution member. Since the coil connection ter-
minal 3 has a simple shape having less bending portions, a
structure of the concentrated power-distribution member is
simplified. This makes it possible to reduce a manufacturing
cost of the concentrated power-distribution member.

Further, the narrow portion 12B and the base end 121 of
the holding portion 12C are formed by crimping the middle
of the pair of arms 12, it is possible to easily form the
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holding portion 12C for fixing the coil end. Since the
concentrated power-distribution member including the bus-
bar 6 and the plurality of coil connection terminals 3 is
formed by cutting a single sheet of the band-shaped member
100, it is possible to form the concentrated power-distribu-
tion member with a low cost. Moreover, as illustrated in
FIG. 5, at the time of cutting, the arm 12 exists as the wing
portion 120 protruding to the side direction from the erected
portion 11. For this reason, it is not necessary to increase a
width of the band-shaped member 100 for forming the arm
12. This also contributes to a reduction in a manufacturing
cost of the concentrated power-distribution member.

Next, another embodiment of this invention will be
described.

Referring to FIGS. 6 and 7, the concentrated power-
distribution member according to this embodiment is pro-
vided with a folding portion 15 in one of the arms 12 of the
coil connection terminal 3.

In the first embodiment, the narrow portion 12B formed
in a pair of arms 12 of the coil connection terminal 3 serves
as the base end 121 of the holding portion 12C. However,
according to this embodiment, the folding portion 15 serves
as the base end 121 of the holding portion 12C.

Referring to FIG. 8, similar to the first embodiment, the
coil connection terminal 3 is formed in one-piece with the
busbar 6 by cutting the band-shaped member 100. In this
case, a protrusion 150 protruding toward the busbar 6 is
formed as the folding portion 15 in one of the wing portions
120. When the pair of arms 12 is formed by bending the
wing portions 120 protruding to the side direction from both
sides of the erected portion 11 to be in parallel with each
other, the protrusion 150 is folded in a U-shape such that a
leading end of the protrusion 150 is inserted into a gap
between the pair of arms 12. The folding portion 15 formed
in this manner serves as a base end 121 of the holding
portion 12C.

In this case, since the folding portion 15 and the arm 12
that does not have the protrusion 150 are not fixed to each
other, an electric resistance increases in a contact portion.
However, in the fusing process described above for fixing
the coil winding end to the holding portion 12C, if an inward
pressure is applied from both outer sides of the leading end
122 when a voltage is applied to the forked leading ends 122
of the holding portion 12C, a contact resistance between the
folding portion 15 and the arm 12 that does not have the
protrusion 150 is reduced so that fusing can be performed.

According to this embodiment, a crimping process for
forming the narrow portion 12B is not necessary. In addition,
the protrusion 150 for the folding portion 15 is formed to
extend from the wing portion 120 toward the busbar 6 when
the concentrated power-distribution member is formed by
cutting the band-shaped member 100. Therefore, the folding
portion 15 can be formed without increasing a width of the
band-shaped member 100.

The contents of Tokugan 2012-40256, with a filing date of
Feb. 27 2012 in Japan, are hereby incorporated by reference.

Although the invention has been described above with
reference to certain embodiments, the invention is not lim-
ited to the embodiments described above. Modifications and
variations of the embodiments described above will occur to
those skilled in the art, within the scope of the claims.

For example, the folding portions 15 may be formed in
both the pair of arms 12. In this case, when the pair of arms
12 are formed by bending a pair of wing portions 120, the
protrusions 150 serving as the folding portions 15 are folded
such that each of the protrusions 150 is inserted into the
inner side of the pair of arms 12.
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INDUSTRIAL FIELD OF APPLICATION

As described above, this invention makes it possible to
reduce a dimension of the concentrated winding motor in the
direction of the rotation axis. Such a concentrated winding
motor is particularly advantageous when it is mounted on a
vehicle having a limited space.

The embodiments of this invention in which an exclusive
property or privilege is claimed are defined as follows:

The invention claimed is:

1. A concentrated power-distribution member for a con-
centrated winding motor, comprising:

a ring-shaped busbar having a center axis; and

a coil connection terminal formed in one-piece with the

busbar to hold a coil winding end positioned in an inner
side of the busbar,

wherein the coil connection terminal comprises:

an erected portion that extends from the busbar in
parallel with the center axis, the erected portion
having a leading end;

a pair of arms extending from the leading end toward
the center axis, the pair of arms being constituted by
a pair of wing portions that extends from the leading
end of the erected portion to both sides of a tangen-
tial direction of the busbar and are bent toward the
center axis along a bending line parallel to the center
axis; and

a coil end holding portion provided in the leading ends
of the pair of arms, and

wherein a narrow portion is formed by deforming a

middle part of the pair of arms to adjoin each other to
cause the coil end holding portion to be provided in a
leading end side of the pair of arms from the narrow
portion and form a fork-shape.

2. The concentrated power-distribution member accord-
ing to claim 1, wherein the busbar and the coil connection
terminal are constructed by a band-shaped member cut and
bent in a predetermined shape.

3. A concentrated power-distribution member for a con-
centrated winding motor, comprising:

a ring-shaped busbar having a center axis; and

a coil connection terminal formed in one-piece with the

busbar to hold a coil winding end positioned in an inner
side of the busbar,

wherein the coil connection terminal comprises

an erected portion that extends from the busbar in
parallel with the center axis, the erected portion
having a leading end and;

a pair of arms extending from the leading end toward
the center axis, the pair of arms being constructed by
a pair of wing portions that extends from the leading
end of the erected portion to both sides of a tangen-
tial direction of the busbar and are bent toward the
center axis along a bending line parallel to the center
axis; and

a coil end holding portion provided in the leading ends
of the pair of arms, and

wherein the coil connection terminal further comprises a

folding portion in a shape of a folded protrusion that
protrudes from the pair of wing portions and folded into
a U-shape to cause a leading end of the folding portion
to be inserted between the pair of arms, and

the coil end holding portion is formed in the arms of a

leading end side from the folding portion.
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4. The concentrated power-distribution member accord-
ing to claim 3, wherein the protrusion is constructed by a
member protruding toward the busbar from one of the pair
of the wing portions.

5. The concentrated power-distribution member accord- 5
ing to claim 3, wherein the busbar and the coil connection
terminal are constructed by a band-shaped member cut and
bent in a predetermined shape.
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